Gingipain of Porphyromonas gingivalis manipulates M1 macrophage polarization through C5a pathway.
Gingipains secreted by Porphyromonas gingivalis (P. gingivalis, Pg) play an important role in maintaining macrophage infiltrating. And, this study is to evaluate effects of gingipain on M1 macrophage polarization after exposure to Porphyromonas gingivalis (P. gingivalis, Pg) and if these effects are through complement component 5a (C5a) pathway. Mouse RAW264.7 macrophages were exposed to gingipain extracts, Escherichia coli lipopolysaccharides (Ec-LPS), Pg-LPS with or without the C5aR antagonist: PMX-53 for 24 h. Then, gene expressions and protein of IL-12, IL-23, iNOS, IL-10, TNF-α, IL-1β, and IL-6 were determined by qRT-PCR and ELISA assays. Surface markers CD86 for M1 and CD206 for M2 were also evaluated by flow cytometry. The results show that gingipain extracts alone increased expressions of IL-12, IL-23, iNOS, TNF-α, IL-1β, and IL-6, but not IL-10. Gingipain extracts plus Ec-LPS decreased expressions of IL-12, IL-23, iNOS, TNF-α, IL-1β, and IL-6 in which Ec-LPS induced increase. For gingipain extracts plus Pg-LPS-treated RAW264.7, macrophages, gingipain extracts enhanced expressions of IL-12 and IL-23 in which Pg-LPS induced increase, but not iNOS and IL-10 while gingipain extracts decreased expressions of TNF-α, IL-1β, and IL-6 in which Pg-LPS induced increase. Interestingly, PMX-53 increased expressions of IL-12, IL-23, and iNOS when RAW264.7 macrophages were treated with gingipain extracts plus Ec-LPS or Pg-LPS and PMX-53, while PMX-53 decreased expressions of TNF-α, IL-1β, and IL-6. Changes of CD86-positive macrophages were consistent with cytokine changes. Our data indicate that gingipain is a critical regulator, more like a promoter to manipulate M1 macrophage polarization in order to benefit P. gingivalis infection through the C5a pathway.